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Abstract  
In this study, Computer Aided Design (CAD) education in the department of Furniture and Design, Technical Education Faculty, 
Gazi University, raises workforce for furniture industry and interior design sector, was investigated. A research questionnaire was 
developed and carried out with the students in accordance with the determination of problems, influence of education, teaching 
program and a comparative study of furniture design to classical drawing and CAD. As a result, the significant problem (96 %) 
was found as the lack and insufficiency of CAD lectures in the teaching program. According to the study, CAD process is much 
more effective as the process as a whole is taken into consideration. It has been determined that new lectures are needed for the 
education of the visual presentation since 15 hours is not sufficient. In reference to these results; there shall be a new approach to 
the CAD education of the department as a whole, where weekly lecture hours instead of diversity of the lectures shall be 
increased, since the process takes a long time; and the problems rising from lack of instructors shall be prioritised in the 
strategically planning. 
© 2010 Elsevier Ltd. 
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1. Introduction 
In the world, the furniture industry, an important industrial sector over a spending value of 300 billions of US 
dollars in trade with export and import (DPT, 2007), is a large sector and serves to all parts of human life. In the 
literature, furniture can be called as a product to fulfil the fundamental necessities of people in living parts and also 
called as a global product in national and international trade with the export and import capacities. It has influences 
on the happiness of individuals or societies, and also on the incomes and outcomes of the people ranging from end 
users, manufacturers, retailers to marketers. In every place, furniture plays a very important role. For example, it is 
very difficult to imagine a good house without good furniture or a good furniture industry which can compete in 
national or international markets. The question raises here that what is good furniture or what makes the furniture as 
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good product or bad product. Number of factors can be underlined among all, but it is possible to argue that the most 
important factor is ‘design’ which makes the difference. 
From a different vein, design is an activity that engages all human faculties. It is the means by which 
environmental conditions are ameliorated and managed for the expectations from a variety of fields such as users, 
customers, marketers, retailers, manufacturers to the state economy, society etc. It is the means by which design is a 
problem-solving activity, a commercial and economic imperative, a weapon for the economy, a political act which 
directs the world, an activity to provide user satisfaction for many authors e.g. Asatekin (1994), Buchanan and 
Margolin (1995), Conran (1996), Cooper and Press (1995), Kotler and Rath (1984), Myerson (1997), Raymond and 
Cunlifte (1996), Turner and Myerson (1998), Bruce et al. (1999), Marzona (1993) and so on. In contrast to all other 
view, an interesting point was made by Klein (1976) who claims design as meaning to enjoy the exploration of new 
possibilities. According to the same author, design means to take pleasure in finding new solutions to old problems; 
or to have fun juggling with a number of old solutions until they suddenly meld and coalesce into one, beautiful, 
new solution. 
More significantly to see the power and meaning of design in today’s world, design has become the power of the 
industries and economies. The Italian author Marzano (1993) argues design as a political statement about the 
direction of the world. In his own words: 
Design is a political act, and we need to become conscious of our political clout and significance. 
Every time we design a product, we are making a statement about the direction the world will move 
in (Marzona 1993, p.15).  
According to the same author, the solutions of design are political decisions, not design decisions, because these 
decisions are steps out into the global arena. Similar points were made by Sparke (1986) who claims that design 
forms an intrinsic part of the economic and political system of the country which it functions from nationalism to 
internationalism. The summarized insights of the literature above could be the reason that western countries paid 
attention to design and started to give design education from the 1800’ties.  For example, the UK government’s 
interest in design went back to the early 1830s. During a parliamentary debate in 1832 on the need for a national 
gallery, Sir Robert Peel referred to poor standards of design in British Manufacturing (Cooper and Press, 1995 and 
Woodham, 1997). In the 19th century, design education started to be given in most of the European countries. Finally 
design was accepted as a profession in 1948 (Gorb, 1988) and many government paid attention to use and support 
design in the industry (Cinar, 2001).  
In spite of the high importance of design in the western world, according to a number of academic studies, it is 
possible to argue that the meaning and influence of design has not been fully seen in Turkey. Some of the results of 
the studies concerned with design are: copying and adapting products to local needs and conditions are the 
commonly used methods in the furniture manufacturing industry (Erzurumluo÷lu, 1991); there is a lack of 
understanding of design, a lack of well-educated designers and neglect of design by manufacturers (Er, 1994). 
Furniture does not fit into the Turkish traditional houses (IúÕk, 1992). Designing for disabled people does not play 
any part in design education and the furniture manufacturing industry (ÇÕnar, 1997). However, in the early 
2000’ties, design has taken part in large scale-firms to the Turkish furniture manufacturing industry (DPT, 2007). 
According to the EC Report 2004; “as regards intellectual property rights, the determination shown to curb piracy is 
proving effective and should therefore continue. Similar determination, including measures at borders, is needed to 
stop counterfeiting also, since counterfeiting of well-known trade marks, industrial designs and patented products 
remains a serious problem in Turkey” (EC Report, 2004:90)”. The same report also underlines: Turkey should pay 
attention to misleading trade marks, industrial designs and utility models’ applications and registrations.  
Acceleration of liberalization trends of globalization on 21st century, increasing speed of free circulation of 
capital, liberalization of trading and diversifications on production and service sectors as a result of seeking 
international standards within product specifications is causing to use of design and need for development of 
qualified technical staff labour skills, required by furniture industry. However, new technology has had profound 
effect on the three dimensional design professions. Processes such as rendering, prototyping or stress analysis, can 
be completed by an individual designer with out support of a variety of specialists. As a preamble to evaluation of 
the current effects and future developments of computer aided design in curriculum, it is necessary to consider the 
structure of design education in the context of the recent past. From this perspective, this research asks and examines 
the furniture design education and teaching program in Turkey.  
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2. Material and Methods  
2.1. Space and sampling  
Study scope of this research was to examine ‘design education’ composed of 50 randomly selected students, 
enrolled in 2007 – 2008 academic programs of the department of Furniture and Design Education, the Technical 
Education Faculty, in the Gazi University, Ankara in Turkey. In the selected department, programs of Doctor of 
Philosophy, Master of Science and Bachelor of Science were taught. Although the main aim of Furniture and Design 
Department is to train teachers to vocational high schools, the department in the last 10 years has shifted its direction 
to the furniture industry and interior design. 
2.2. Data collection and analysis 
In order to reach to the aim of this research, a research questionnaire was used among descriptive research 
methods. The questionnaire, constitutes of 20 questions, was designed and a pilot questionnaire was conducted to 10 
respondents. After that, corrections were redesigned in accordance with the opinions of students and experts. The 
final format of the questionnaire, composed of questions with multiple choices, was applied. In compliance with the 
aim of the study, obtained data were grouped by the help of Spider method (Rawlings, 1991), and transferred into 
tables on SPSS for Windows software. A final discussion of the analyzed data and conclusion with recommendation 
is given in the final section.  
 
3. Findings  
In the teaching programme the data concerned with design lecture is given in Table 1. 
Table 1. Distribution of design lecture 
 
Design lectures   Number of 
lecture  
Time Schedule  
(Hour) 
% 
Basic Design Education  3 12 5,29 
Basic CAD Education  2 6 2,64 
Professional design lecture with classical method 1 4 1,76 
Professional design lecture with CAD 4 16 7,05 
Other lectures 56 189 83,26 
Total  66 227 100 
 
According to Table 1; design related lecture were in total of 16.74 % with basic design education (5.29%), basic 
CAD education (2.64%), furniture or interior design education with CAD or classical method (8.81%). However, the 
high percentage of the lectures (83.26) was not related to design education. This is also confirmed in accordance 
with the results of Table 2; the students found the sum of design lectures insufficient as shown in Table 2.   
 
Table 2. Lecture adequacy for design education 
 
Design Lecture 
Adequate  Inadequate 
F % F % 
Basic Design Education  41 82 9 18 
Basic CAD Education  2 4 48 96 
Professional design lecture with classical method 49 98 1 2 
Professional design lecture with CAD 43 86 7 14 
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The students claimed that the time schedule for Basic CAD education was not sufficient (96%) and the time 
should be increased for this lecture. According to their argument, CAD offers number of possibilities, visual effects, 
and details to present their project as shown in Table 3.  
 
Table 3. Design with CAD or classical design method 
 
Possibilities  
CAD Classical Method 
F % F % 
3D detailed drawing 49 98 1 2 
Computerized model to scale, no need for scaling 50 100 0 0 
The screen drawing area can be set to any size with the click of a button 38 76 12 24 
You can resize easily by using calculation 48 96 2 4 
Both two and three dimensional drawings can be produced. 47 94 3 6 
Absolute accuracy can be maintained. 40 80 10 20 
Production details can be extracted directly from the drawing. 45 90 5 10 
Eliminates the need for full size set outs. 43 86 7 14 
All of the tools needed are supplied by the program. 44 88 6 12 
Test without having to produce it 46 92 4 8 
Drawings are device independent 41 82 9 18 
More economical and efficient 46 92 4 8 
Smaller files than bitmapped images 39 78 11 22 
Easier to see the characteristics 41 82 9 18 
Time and cost of implementing the CAD system 8 16 42 84 
Time and cost of training people to use the CAD. 7 14 43 86 
Time and cost of migrating legacy drawings into CAD format 3 6 47 94 
Difficult to learn  45 90 45 90 
According to the views of the students, as seen in Table 3, number of advantages less than disadvantages can be 
underlined to see “design education” with CAD rather than classical drawing teaching methods. In addition, one of 
the other benefits of drawing components on CAD is that the drawings can be converted to Drawing Exchange 
Format (DXF) and transferred to the Computer Numeric Controlled (CNC) machines for automated production. 
With CAD, it is also possible to modify the drawings in the future with little touching.  However, some advantages 
of classical design method were also underlined as time and cost of implementing the CAD system, time and cost of 
training people to use the CAD, time and cost of migrating legacy drawings into CAD format. Some students 
claimed that CAD is difficult to learn or they do not have computers to design. The effectiveness of CAD education 
in the department is given in Table 4. 
Table 4. CAD education effectiveness in the department 
 
CAD Education  
Sufficient  Insufficient  
F % F % 
Computing and computer studio  49 98 1 2 
Time spent for 2D in the program  (15 hours) 40 80 10 20 
Time spent for 3D in the program  (15 hours) 45 90 5 10 
Time spent for visual for rendering and animation (15)  3 6 47 94 
Time spent for technical drawings (9 hours) 44 88 6 12 
Design studio open access to students out the lecture time  48 96 2 4 
Resources and documents for CAD education  1 2 49 98 
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According to the responds of the students in Table 4, the sum of teaching time can be seen sufficient for teaching 
but time spent for visual for rendering and animation and lack of resources and documents can be seen as a problem 
for the effectiveness of CAD teaching. 
4. Results and Discussions 
In this study, design education in reference to the department of Furniture and Design education in the Gazi 
University, which raises students for qualified workforce to the furniture industry and interior design sector, was 
investigated. Design related lectures were examined and determined with a comparative study of classical design 
method and CAD. In conclusion, the significant problem (96 %) is the lack and insufficiency of CAD lectures in the 
present teaching program. It was set out that Computer Aided Design makes the perception of the visual concepts 
easier. Besides, it has been determined that CAD shortens the process of gaining three-dimensional thinking and 
comprehension ability, which is a significant step in basic design education. Although modeling in computer takes 
longer than in classical drawing, CAD process is much more effective as the process as a whole (design, modeling, 
technical drawing and visualization) is taken into consideration. It has been determined that new lectures were 
needed for the education of the visual presentation since 15 hours (5 weeks) is not sufficient. The findings also 
suggest that the computer hardware and laboratory infrastructure is adequate for CAD education in the selected 
department for the study. 
According to these results; Computer Aided furniture and interior design education shall be dealt with entirely. It 
has been noticed that, it is precise to use computer aid method more in the basic design phase which is the first step 
of the design education, to give CAD lectures continuously in each academic term without any interruption and 
make the students gain a computer aided design logic until the 4th term. Through the education method where the 
first 4 term was mainly consists of theoretical lectures, and during 5th -8th term, an application oriented method shall 
be followed. Weekly hours of each lecture instead of diversity of the lectures shall be increased, since the process 
takes a long time and new lectures aiming at visual presentation shall be added to the curriculum. As the Turkish 
sources regarding CAD education are not sufficient, studies for preparing visual and written sources shall be 
supported. Besides, the problems arising from lack of instructors and physical infrastructure shall be prioritised in 
the strategically planning. 
As a result, house is a dream of all most every person on this world and therefore, every person tries to construct 
at least one home in his life time. In every home, furniture plays a very important role. Without good furniture, it is 
very difficult to imagine a good house, therefore, every house also need good furniture to look like a place to live. 
On the other side, increased competition from both domestic and foreign sources has increased pressure on 
household furniture manufacturers to more efficiently target their promotional mix aimed at furniture retailers. This 
increased efficiency is necessary given that the overwhelming majority of household furniture sold to consumers 
flows through a retail outlet. In this context, design is an important subject in terms of national and international 
competitiveness in the present Century. Design means a economical weapon, a political act to move the world and 
or a cultural change of the societies. From this point, the meaning of design must be clearly understood by the 
educationalist, government and the production sector by paying more attention to design and design education. 
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